Activation of NLRP3 and AIM2 inflammasomes in Kupffer cells in hepatic ischemia/reperfusion.
Inflammasome activation by danger signals in ischemia/reperfusion (I/R) injury is responsible for the sterile inflammatory response. Signals triggering formation and activation of the inflammasome involve the generation of oxidative stress. The aim of this study was to examine the molecular mechanisms of inflammasome activation and the involvement of reactive oxygen species in hepatic I/R. I/R induced the formation of nucleotide-binding domain leucine-rich repeat containing family pyrin domain containing 3 (NLRP3) and absent in melanoma 2 (AIM2) inflammasomes and the subsequent serum release of interleukin 1β. Pannexin-1 inhibitor and anti-cathepsin B antibody attenuated I/R-induced inflammasome activation and hepatic injury. The expression of the thioredoxin-interacting protein gene and the interaction between NLRP3 and the thioredoxin-interacting protein increased after I/R. Treatment with the antioxidant N-acetylcysteine significantly attenuated protein conversion of interleukin 1β after hepatic I/R. Moreover, pannexin-1 protein expression and cathepsin B release were strongly attenuated by N-acetylcysteine. The depletion of Kupffer cells with gadolinium chloride markedly decreased NLRP3 and AIM2 inflammasome expression and activation of their signaling pathways, and also reduced the level of caspase-1 protein in F4/80-positive cells. Our findings suggest that reactive-oxygen-species-mediated activation of NLRP3 and AIM2 inflammasomes leads to I/R-induced inflammatory responses in which Kupffer cells play a crucial role.